Human monocyte-derived dendritic cells from leukoreduction system chambers after plateletpheresis are functional in an in vitro co-culture assay with intestinal epithelial cells.
The dendritic cells (DC) found in the intestine are involved both in the maintenance of tolerance towards commensal microbiota, and in the generation of protective immune responses against pathogens, thus contributing to gut immune homeostasis. There is an increasing interest in the use of lactic acid bacteria (LAB) as probiotics; among their beneficial effects we highlight the modulation of the immune system which is one of their fundamental properties. As these effects are strain-dependent, it is important to have in vitro systems that include DC and intestinal epithelial cells (IEC), which are crucial for intestinal homeostasis, to identify candidates by means of bacterial screening. Obtaining enough human cells, necessary to simultaneously test several bacteria, is a major challenge for researchers. In this study we analyzed the usefulness of the cellular fraction retained in leukoreduction system chambers following plateletpheresis (PP) as a source of DC. We compared the capacity of peripheral blood mononuclear cells (PBMC) from buffy coats (BC) or PP to generate DC using a short differentiation protocol. The functionality of the DC obtained was analyzed in co-cultures together with intestinal epithelial HT-29 cells, stimulating with LPS alone or with two LAB commonly used in the food industry, Streptococcus thermophilus and Lactobacillus delbrueckii. DC surface markers CD86, HLA-DR and cytokine production were measured. The behavior of DC derived from PP was similar to the behavior observed for DC derived from BC. When we tested the response of DC to bacteria, we found significant differences in cytokine secretion, especially for IL-10, suggesting that the system has the ability to discriminate LAB with different immunomodulatory properties. We also found that DC derived from both sources displayed a similar ability to phagocyte bacteria. In conclusion, we hereby propose a modification of the two-day protocol for obtaining human DC previously described, using PP as an alternative source of PBMC, to be used in co-culture systems with IEC. The novelty of this protocol is the combination of the blood monocyte source with a simple and fast differentiation method to obtain DC, and their use in a combined culture with IEC and LAB to model microbial-host interaction. Since the initial PP volume is ten times lower than that of BC, the use of PP minimizes biological residue generation and reagent consumption. In addition, monocyte-derived DC from PP were suitable for use in co-culture assays as a first screening step to study the immunomodulatory properties of LAB.